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© Coaxial networks. 

© A coaxial network suitable for the distribution of 
video signals between a number of video cameras 
and signal monitors is described. The network in- 
cludes a central symmetrical star splitter 1, each 
port of the central splitter being either terminated or 
connected to a respective asymmetrical splitter 7. A 
number of sockets are attached to each asymmet- 
rical splitter 7. The network is such that the perfor- 
mance of each asymmetrical splitter is insensitive to 
^the number of sockets attached to the asymmetrical 
^splitter which are being used, terminated, or left 
^open circuit. 

00 
0> 

CO 

00 
CO 



CL 
UJ 




-5 




FiC.f 



Xerox Copy Centre 



COAXIAL NETWORKS 



This invention relates to coaxial networks. Such 
networks are used, for example, in video signal 
distribution systems. In some circumstances, for 
example in a security system for an industrial 
premises it would be useful to distribute video 
signals between a large number of video cameras 
located at different surveillance points and a selec- 
tion from a number of video signal monitors. In 
such circumstances it would be useful to be able to 
use a relatively cheap component such as a pas- 
sive star splitter to which cables from each video 
apparatus could be attached. Such a system suf- 
fers the disadvantage however that the concentra- 
tion of many cables at the central point of the 
splitter may make installation of the system dif- 
ficult. 

It is an object of the present invention to pro- 
vide a coaxial network which may be used in such 
a video signal distribution system wherein the 
above problems »s avoided. 

According to the present invention a coaxial 
network includes a central symmetrical passive star 
splitter comprising a plurality of ports, and at least 
one asymmetrical splitter, each port being either 
terminated or connected to a respective asymmet- 
rical splitter, each asymmetrical splitter having a 
plurality of ports for connection to a plurality of 
signal sockets, so as to enable the interchange of 
signals between a number of electrical appliances 
connected to respective ones of the sockets. 

One coaxial network in accordance with the 
invention will now be described by way of example 
only with reference to the accompanying figures in 
which: 

Figure 1 is an overview of the network; 

Figure 2 shows the symmetrical splitter in- 
corporated in the network of Figure 1 : and 

Figure 3 shows one asymmetrical splitter 
incorporated in the network of Figure 1 . 

Referring firstly to Figure 1 the network in- 
cludes a central symmetrical star splitter 1 having 
four ports 3. To each port is connected by a 
respective cable 5 an asymmetrical star splitter 7. 
Each asymmetrical splitter 7 has five ports, iour of 
these ports 8 being for connection to a selection of 
video sockets via respective cables (not shown), 
with the fifth port 10 being connected to the sym- 
metrical splitter 1. To one of the sockets there is 
connected a controller 11 which will be effective in 
the use of the system to allocate frequency chan- 
nels to video appliances to be connected to the 
system as will be described in more detail here- 
after. 

Referring now also to Figure 2 the central 
symmetrical splitter 1 comprises a simple resistive 



network. The splitter 1 includes four balanced re- 
sistors 13, one resistor being provided in respect of 
each port 3. Connected in parallel with each resis- 
tor 13 there is provided a respective bypass induc- 

5 tor 14. Whilst in the particular network being de- 
scribed each of the ports 3 of the symmetrical . 
splitter i is connected to a cable 5. in some 
circumstances not all the ports 3 will be connected 
to cables 5 in which case any » connected port 

iq must be terminated by an appro*- ite terminating 
resistor. 

Referring now also to Figure 3 the asymmetric 
splitters 7 also include a network of resistors, one 
resistor 15 being provided in respect of each port 

is 8. These rr ^istors 15 however are not balanced. 
Across each resistor 15 there is provided a bypass 
inductor 17. Each parallel arrangement of inductor 
17 and resistor 15 is connected to a port 8 and 
also to earth by a respective series arrangements 

20 of a terminating resistor 19 and a DC isolation 
capacitor 20. The network is arranged such that the 
performance of each asymmetrical splitter 7 is in- 
sensitive to the number of sockets being used, 
terminated or left unused in an open circuit mode. 

25 This is very important as the network must not 
change in performance due to the number of sock- 
ets in use. 

In use of the system various video appliances 
(not shown) are connected to the sockets, each 
30 appliance being either capable of receiving video 
signals in the case of television monitor or injecting 
video signals into the network in. the case of a 
surveillance video camera. The central controller 1 1 
monitors the allocation of frequency channels with- 
35 in the network. Thus when an appliance requires a 
channel a signal is sent to the controller 11 re- 
questing a free frequency channel, the controller 1 1 
responding with a channel which the appliance can 
use. The controller will subsequently release the 
40 channel for use for a different service when the 
appliance is no longer using the channel. Commu- 
nication between the controller and the appliance 
takes place via the cables and splitters 1.7 using a 
signalling channel at a frequency below that of the 
45 TV spectrum, i.e. typically within the frequency 
spectrum between DC to about 1 MHz. The bypass 
inductors 14. 17 are effective to bypass these 
control channel signals in normal use of the net- 
work. When a video signal is inserted into the 
so network using an allocated channel it is thus avail- 
able at all outlets on the same frequency channel. 

It will be appreciated a minimum signal level 
must be provided at each video signal outlet to 
give a. good quality video picture. To provide this 
minimum level all video signals must be transmit- 
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ted at a higher signal level so as jflk/ercome the 

'attenuation inherent in the network.^Pthe particular 
network described herebefore using cheap amplifi- 
ers it is found that a margin of 50 dB is available 
i.e. a network attenuation of 50 dB. This network 
loss can be used either to give large distances 
between video sockets or to enable a large number 
of video appliances to be connected to the net- 
work. It is found for example a network having 24 
video outlets can be built using a six way central 
splitter with four-way remote devices intercon- 
nected by 12.5 metre cables. This would give a 
distance of 50 metres across the network within the 
50 dB attenuation budget. 

It will be appreciated that the particular com- 
bination of a central. symmetrical splitter coupled to 
a number of asymmetrical splitters gives minimum 
signal level imbalances across the network. There 
will however be some signal level imbalance inher- 
ent in the system as the port isolation cannot be 
made as high as the loss across the network, this 
generally being the maximum of 30 dB. This signal 
imbalance can produce problems in signal quality if 
the channels are close in frequency. This is un- 
likely to be a problem however in surveillance 
system. 

It will be appreciated whilst the network de- 
scribed herebefore is particularly designed for use 
as a surveillance system for an industrial premises, 
a network in accordance with the invention will also 
find application in other situations for example, in a 
domestic environment. Such a network in a domes-" 
tic environment may be used to provide a video 
signal link between all the video appliances used in 
a domestic premises, for example video recorders, 
television, television aerials, and surveillance cam- 
eras. 

It will also be appreciated that whilst the net- 
work described herebefore is designed for use in 
video signal distribution systems, a network in ac- 
cordance with the invention also finds application in 
the distribution of other signals, for example audio 
signals, digital data signals and monitoring signals. 



which the central spiy^ comprises a resistive net- 
work. 

3. A coaxial network according to either of the 
preceding claims in which each asymmetrical split- 

5 »er comprises a resistive network. 

4. A coaxial network according to anyone of the 
preceding claims including a control means for 
allocating channels of different frequencies to var- 
ious ones of the appliances connected to the net- 

to work. 

5. A coaxial network according to Claim 4 in 
which the control means is arranged to produce 
control signals at a frequency outside the frequen- 
cy channels. 

/s 6. A coaxial network according to Claim 5 in 

which the control signals are of a lower frequency 
than the different frequencies, and including by- 
pass means for avoiding attenuation of the control 
signals in the central and asymmetrical splitters. 
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Claims 

1. A coaxial network including a central sym- 
metrical star splitter comprising a plurality of ports. 

and at least one asymmetrical splitter, each port so 
being either terminated or connected to a respec- 
tive asymmetrical splitter, each asymmetrical split- 
ter having a plurality of ports for connection to a 
plurality of signal sockets, so as to enable the 
interchange of signals between a number of elec- 55 
trical appliances connected to respective ones of 
the sockets. 

2. A coaxial network according to Claim 1 in 
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